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Abstract 



A very compact zoom lens system is provided which has a zoom ratio of 10x, a bright 
f-number of 1 .4 and a wide angle of view of 59 degree or greater although having a 
fewer number of lens. The zoom lens system comprises from the object side to the 
image side: a fixed first lens unit having a negative power lens, a positive power lens 
and a positive power meniscus lens; a second lens unit having an aspherical surface, 
having a negative power lens, a negative power biconcave lens and a positive power 
lens and performing zooming by moving; a fixed third lens unit having an aspherical 
surface and having a positive power lens, a positive power lens and a negative power 
lens; and a fourth lens unit having an aspherical surface, having positive power and 
moves according to zooming and a movement of an object point. The image side 
surface of the most image side lens of the third lens unit is a concave surface having 
strong power to the image side. When the focal length at the wide-angle limit is fw, the 
angle of view at the wide-angle limit is omega , the focal length of the first lens unit is f1 
and the focal length of the second lens unit is f2, the following condition is satisfied: 
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<DiWffl(Di/>x*a8a> i wa>g(cj3it*awfM<ctt *3tt*»BrMttd»¥¥8* r 4 2 1 . *«ia<D9«a>£ 

r 3 2 K #»a(D9*ja>a(=i3(t4J»HfMft lt«SHrMaffl**a* r 4 2 9£ Lt, 

O. 4 9 2 < f 3 1 / | f 3 2 3 | <0. 8 2 7 ... (20) 
0.412<r31 1/r319<0.7 67 ...-(21) 



(6) 



^?9-2 8 1 3 9 2 



XI* 



O. 193<r321/r 3 29<0.551 
1 . O 5 9 < r 2 1 1/r219<1. 1 7 0 

0.490<r41 1/r419<0.787 



... (22) 
... (23) 

... (24) 



0.915<r421/r 4 29<1. 
£5RS*«^fc*<*y»*Ll\, (ft*>\ *t (19) I* 

^#T?fe^ 0 ) 

[0 0 1 8] *»BJ(0 1: ft > 7 Xlii^X f ;^ y 

4 o 

[0 0 19] 

mmm Din (*nsfecij 1 \^&hx—j±i,>xa>m$L 

Sititfc^o 01l^tX-Al/>Xll tttkfll 
(H©*«) Acinic. jE<DH«***L«B6I::SL 

S£3i>:>XB3. atf, S2u>X82^»&r/a¥ 

4 U>XB**&«J«S*LTIV&. l4b>XH4 

£»{ftB6£<Dfln(=l** **Bn-/U7-f;Wif»l» 
3HF<D 7x-x^b-hU«!: 5 6 tix 

[0 0 2 0] S1 U>X»1li, ttfttBfr&ini::, ft® 
I^^tl>b>Xl a. jEOHSr* U>X 

1 b. at;*«;«*<iaffii?fcoTjE<Da»T*s*'r*y 

0. 2 5 5< ( f w • tanco) / (f 1 
* 3U£-T 4 cfc 5 (cSffi* sh/ri^a. ±IE5E (7) l*/\*^ 

**£Hft(::BB-r«3tT?&oT* {Sic (fwta 
nw) / (f 1 ■ | f 2 |) V23&<*©T»£TIs]*£:li 
I* J£ < ft * ft / iy <7 7 it — ± * 6 *l ft l\ 
±H*ax.*t+»ft/<'y^7*-*^l*»&*L 

[002 2] «HS60IJ2> H2(*SIJ6«2|::«fc*X--A 
U>X(D«jaS^H"e**o H2|::^-fX— Al^>X 
I*. jE©H«***'<r«fcB6l::»L 
TBfi**ifc«1 U>XBl. *0>n«*S*L#*t± 
c fc (=* y 2 U> 

X82, «ffi(=»LrH3£*#t»3fe#ffl*iSaiEfl!>JB8r 
Ml3b>XS3, *2l/>X820)8B&i;«5» 
t^**»0>»«ll=ffL^ilir*«ffitilt*ffiA^&-3E 

L/>XBl=tfcy«Wt**iTl**. *fc. S4L/>X»4 

£««B6<t<DPJ|(::i*. #^tta-/<x?<;u$ 



4 7 0 ... (2 5) 

-X^)7U>X1 clC*yfl|ja**LT^-5o S2U>X 
B2I*. ttf*«|AN6HII=. tOltfr^]^tl > U>X2 
a. i35[HlL/>X2b. Xtf jEOJBBt* Ly>X 2 

ci=*y««a?tL. «HB#u>xo)'>ft<ttiHisi± 

l*3faffl-efc*o S3L/VXS3I1 **«|3&^6IIIBI=. 
IEO®^^^^^i^®^|^®|c^^ti/cfS5dbU>X 
3a. *f*«(=ififfiSl0ll+fcIEa>JB«f***-j-* U>X 

3 b. x tf»<DB«* l/>x 3 ci=j;y«jas 

*lTl** 0 WIC* JE<DH»rA U >X3 b£fl(D 

Js»T^$w-r4^vX3 c ii*HiMc«***Lra3y, 

WiSU>X3 aOjEOJBSr*!** tt&S*lfcL/>X3b 

c(o«A«jAraBrciBS-r«JB9fAj:y tiititn 
5*<»3e**tTi^*. co><fe5ft«S(=«fcy. +»ft/< 

■Cfcyft3&<6+»ftJftffll|iE*fT3^t3&<-C**. £4 

u>Xii4ii, Hoo) i tka>u>XT?itfiit**Lr*5y. 

[00 2 1] lit, ri ( i = 1 - 1 7) I*L^>X(D 
ffi3Mqi£SU dk (k=1-18) I*U>X0>^J1 

j£UEJB« f w. SSI U>XB<D£jSSi£l£f 1 . *2U 
>X»0>J|Rji5iEli* f 2. j£fciSl=fclt£IIift£cu£L 

■ I f 2 | ) V2<o. 3 0 1 ... (7) 

[0 0 2 3] §11 U^X»1 I*.. Mttflfr&mfCftCDJB 
Sr^i^^-r^UVXl a. jEJB8r***"r*U>Xl b 

at/jEJH«*s*-r4«it«A<i!baa)^ u>x 

1 c(Cj;y|ijat*ixTL^*. S2L/>XS2li, «a{*M 
^£llIl::moJl#r;fc£ : £-r£U>X2 a . i^[H]U>X2 
b&Z/iEHSf*«*'r*L/VX2 elc^yfllfiRStL. TO 
IH*U>X(D*ft< it 1 HI51±l*3f»ffl"l?a&«. B3 
U>XB3I*. «gf*fl!l*» &JHIC. IE<7>JItJT2i£i$*>iEB 
A<SWB(=fl^ja*#i/=HCiU>X3 a. ^f*ffliJ|cdhB£ 
IS Itfc jE0)JB»f U>X 3 b&t/fiOJ3ifT2i£ 

*tst/>X3 cic<t y«rt**iri^4. JE<Dm$Tj}& 

ttl»U>X3 b <t&<DJS!Fr2l£*-f £ U>X3 c tit 
>X3 a<DJl»f^]l*U>X3 bitf3 c 0^/£<DBtfT* 

*y tit«Mai<-c*T^*. zo&otmmi*. 

❖ hr*yft3W6+»ft4Ra»jE*ff3ctA<-e** 0 
§s4U>XB4l*. fa§lfi(D1tt(0U>X-<?«^*HTfe 



(7) 



^^^9 - 2 8 13 9 2 



[0024] |2t)3, ri ( i = 1 ~ 1 8 ) it U >X0> 

i$¥g^ii, d k <k = i ~ i 9) \t\s>x<Dmm 
u>xma>ffiftnnB*«-*-. &nt$ i iz&\+z > m 

0. 2 5 5 < ( f w • tanoi) / (f 1 

/<^^^^~ *xtfiHftti=ii|-r*a-efcor. ( f w 

• tanw) / ( f 1 ■ | f 2 | ) 1/2(D(i7b<-5-(7>TPK* T 
!s]«£Mftl*l£< *XA<»?> 

[0025] «HJ6#J 1W2 0>*a»£*4» ±|B* 

S6#l1&l/ilSS#J2l4. *»LTiUTfl>ftf*3SS»J&L 

0. 6 4 3 < f w ■ | p 3 c | <0. 7 9 9 ... (8) 

■ea&y, x-au>x<d=i>/^ h*icS»aiH«** 

0.21 2<f w/ f K0.232 
1 . O 8 1 < f w/ | f 2 | < 1 . 2 O 
O. 4 3 4< f w/ f 3 <0. 4 5 3 
O. 3 7 6< f w/ f 4<0. 4 2 1 

±iE*#5S o) ~ (12) i**u>x«w>n»T**s 

[OO 2 7] 11 L/>X»10>B»r*l=B-j-*ftf^a 
(9) icfcivc, fw/f 1 *<TIS£T[5]£<t. *1 U 

y. =»>y^7 hfcX— AU>Xj&<*«t?*j&:i^ Sg2U 

>xw 2(DB»f^(=gi-r^^#xe do) icfcivc. f 

w/ | f 2 | *<T«*TE**AI::I4, |2l/>X^a 

ft«i=fty. Bl«a>a«fl!)^-ett<fcBj«ft(D*iiiE*<-c# 
[oo2 8] %3 is>xm3o>mm*izMTF&3ki*j£ 

(11) leaser, f w/f 3 36<TRB*Tla!*i:. «3 

u>x»3 0BSr**<**<3Ej:yat?*/i:«). *sn£ 

0.34<f 31/| f 3 2 3 | < 1 . 
CCD|g3 U>X|$3$«)S-r^Lx>X3 a. 3bM3 
c I*. ±fSC0^#xe (13) Clfcl^T. f 3 1 / | f 3 
2 3 | *<TKiTB4i+»ftFt>/<-M«t4fc 
A(=SR3U>X»3<DU>Xg*<*#<ft* 0 *fc. /< 
^^sj— *X*<*<tt*fctf>* h&X—AU 

0.412<r31 1/r319<0. 

0. 193<r321/r 3 29<0. 

1.059<r21 1/r219<1. 

0.490<r41 1/r419<0. 



• I f 2 | ) V2<0. 30 1 ... (7) 

file f w ■ I p 3 c | *<-tlESH*Se<DT»£TEI 

L**Lfc*<?>* *HSfiCT-C?(4. 3t(8)0>ftfr*»E-r<B 
ct^Cfw I P 3c I J&<H^*3h/Cl*4a>-C. 
F^->/<— A x£««L a 
>/<^7 hftX— AU>Xj6<»6*l*o 
[0 0 2 6] ±EJB1 ~m4(&#U>X80ji££SISIf 
i ( i = 1 - 4) it. j£Attl=fctt**i£reK£ f wi 

it, TiEftfn=«fcy«3e**L«. 

... (9) 
5 ...(10) 
... (11) 
... (12) 

£*BJK£<DffljE*<BKl=tt«. -*±K*4«^^t. « 

1 u>x«i . nz u>xs2sixm3 u>x»3(7>^ 

jSBABtttfBttft* *4U;/XB4<DU> 
*<t4ctA<t?#4L\ S4 U>X»4(DB»tA(::H 

■r*ftf*a (1 2) icfci>-t\ f w/f 4a<tis*t[si 
■r-5i&»A<a&y. /Mi • e«<bA<saT?*ftL^ 

[0 0 2 9] *fc. **«A^6Hf=. I3L/>XS3^ 

«/a-r^iEBiFf^^*-r^u>X3 a. jebsta*** 

4U>X3 b^MBST**^ £U>X3 cCl&l^ 
U>X3 aOMAmKt f 3 1 t. U>X3bWU 

>X3 cO>£-jft&Mi£&f 3 2 3(i;^#jEi:<fcot 

0 5 ...(13) 

>X*<5gSiT?#fclV ±R*iBA4i, +»ftF 

£««-e**t<D0>. H-***/*^?*— Ax 

[00 30] jaTa>ai*swB«t«ft'r*ftfta-if* 

7 6 7 ...(2 1 ) 
5 5 1 ... (22) 

1 7 0 . . . (2 3) 



7 8 7 



(24) 



(8) 



<ll¥9-2 8 1 3 9 2 



0.915<r41 1/r419< 
-tfBcOcfc 5 ft jfe#* iHS-T * - <t Kcfc y X-A L> >X<7) 
WWME 6 ft ttSM3E«e A 6 ft « . 

[003 1] «3 U>X»3<0a*a(t«(DL/>Xfl)* 
affil=BB-r4ft#3* (2 1)8tf (2 2) ICfcl^T. * 

» 2 (Ottttflfr &2f| (DffiW U >X 2 b <D«3#:ffla>® 
<Z>3WH(=BB-r-6ft# (2 3) (=*3ivc\ T»j3*tf± 

0)*L/>X©««;«<D*affi(cBB-r*jfe#a (2 4) ic 

[003 2] «HJg«iJ 1 OScfSffiJ 1 > JlIBH 1 ic 

*-rS6*6«l 1 -e<z>*#Mft»««S« 1 ic^-r e c<&« 
ffi^ij 1 T?(*. ( f w ■ tanco) / ( f 1 • | f 2 | ) V2 
<7>©tiO. 2 8 9 6lC»g*;|ifc 0 fw-| P 3 
c | ©flitt. 0.7 0 8<C»S*;Kfc D HRdSStvc 
l±* rl*U>X(Dfl*¥«. dl*U>X<D«JS*fc(*L/ 
>XM(DffiftBBH. ni*#U>X(Dd^lc^-r^JltFT 

i/(**i^>x<od«ic»-r*7^^«sa-ro 

[0033] 

mm ] 

CY Z 

z = 



1.470 



(2 5) 





BB 


r 


d 


n 


u 


1 


1 


48.280 


0.90 


1.50518 


25.4 




2 


17.748 


4.53 


1.60311 


60.7 




3 


-67.680 


0.20 








4 


14.615 


2.67 


1.69680 


55.5 




5 


42.483 








o 


a 
u 


AO ilfl*J 


0 60 


1 77250 


*± J > u 




7 


4.482 


2! IS 








8 


-6.474 


. 0.80 


1.66547 


55.2 




9 


5.874 


1.80 


1 80518 


25.4 




1 0 


-3231 142 








3 


1 1 


7.889 


4.55 


1.66547 


55.2 




1 2 


-14.939 


0.10 








1 3 


9.748 


2.40 


1.51633 


64.1 




t 4 


•104.180 


0.60 


1.84666 


23.9 




1 5 


5,767 








4 


1 6 


7.481 


2.87 


1.51450 


63.1 




1 7 


-31.976 








5 


1 8 


CO 


4.30 


1.51633 


64.1 




1 9 


CO 









[0 0 3 4] *fc. (2 6) T«Si 

[0 0 3 5] 
MRU 



1 + (1- (1+K)C 2 Y*) 1/2 



- + DY 4 + EY 6 + FY a 



(26) 



[0 0 3 6] cce. z(4ftlA**&<©iBSj&<YlcasW'£ 

■ 3* C(**3»BHjia©tt».(=1/r) . KttPlltS 



[0 0 3 7] 
[S2] 





8 


1 1 


1 2 


1 6 


K 


-1.30349 


-7.99910E-1 


-6,26902 


-1.99544E-2 


D 


-6.01825E-4 


-1.39502E-4 


-4.75872E-6 


-2.07422E-4 


E 


-2.10812E-5 


2.02487E-7 


1.65Z37E-7 


-5.99987E-6 


F 


0.0 


0.0 


0.0 


0.0 



[0038] x-svyicfcy wft«:SftMiia> 
>/ <— i ASt¥BS t? * * . 

[0 0 3 9] 
[S3] 









mm® 


f 


4.825 


22.851 


44.488 


F/NO 


1.46 


2.25 


2.67 


2w( a ) 


59.90 


12.73 


6.61 


5 


0.700 


9.806 


12.450 


1 0 


13.383 


4.277 


1.633 


1 5 


6.099 


1.666 


5.050 


1 7 


1.014 


5.497 


2.063 



[0040] m^x. *fttt«i (=oi\Ta>«fi»ia>3tt 



(9) »B8*F 9-28 1 3 9 2 

fl>»B(=fe«+*ftf*SC (3) ~ (6) SI/ (13) ~ 

(17) (D*i*M»«*3feI=^-r o 
it (3) f w/ f 1=0.222 
it (4) f w/ | f 2 | = 1 . 1 3 6 
it (5) f w/ f 3 = 0.436 
xt (6) f w/ f 4 = 0. 3 9 9 
xt (13) f 3 1 / | f 3 2 3 |=0.692 
xt (14) r31 1/r319 = 0.518 
it (15) r321/r 3 29 = 0.43 7 
it (16) r21 1/r219=1.077 
it (17) r 41 1/r419 = 0.690 







r 


d 


n 


V 


i 


1 


48.297 


0.90 


1.50518 


25.4 




2 


17.773 


4.53 


1.60311 


60.7 




3 


-67.810 


0.20 








4 


14.614 


2.67 


i. 69680 


55.5 




5 


42.510 








2 


6 


42.510 


0.60 


1.77250 


49.6 




7 


4.872 


2.15 








8 


-6.344 


0.80 


1.66547 


55.2 




9 


6.163 


1.80 


1.80518 


25.4 




1 0 


-187.168 








3 


1 1 


7.284 


4.60 


1.66547 


55.2 




1 2 


-10.816 


0.10 








1 3 


26.909 


2.40 


1.51633 


64.1 




1 4 


-60.749 


0.60 


1.84666 


23.9 




1 5 


6.450 








4 


1 6 


7.829 


2.85 


1.51450 


63.1 




1 7 


-28.035 








5 


1 8 


oo 


4.30 


1.51633 


64.1 




1 9 


oo 









[0041] mmm i o&mm z > xxz^ mmm i iz 

OLxT(7>|g2CDa<*WSEfl<51J*a4(C^'r o CCD^fjt^J 
2X*lt. ( f w • tanaO / ( f 1 • | f 2 | ) 1/2o>flt 
liO. 2 9 0(Cffig£;h*=o f w • | p 3 c | <7> 

mt* O. 6 4 3lC»5S*itfc 0 H8(C*5l*TI4. r(* 

SftMIK* n(4#U>X<Dd«H::S-r«BMT** !/(** 

[O O 4 2] 
[«4I 



[0 0 4 3] IM*®ffM*l4ffi&<Dit (2 6) iZ&VmSt [0 0 4 4] 

£*l£ 0 ftfc. »8. *1 K *1 2&tf»1 6ilt» [^ 5] 





a 


1 1 


1 2 


1 6 


K 


-1.59927 


-6.64273E-1 


-5.49224 


2.83550E-1 


D 


-7.38884E-4 


-2. 13723E-4 


2.18903E-5 


-1.89844E-4 


E 


-2.01243E-5 


-1.52307E-7 


-1.59533E-8 


-1.24516E-5 


F 


0.0 


0.0 


0.0 


0.0 



[0045] x-$tstnz&i>)»i&t^%mm<?) 

n?Wo ttfc. f. F/No, &tf£U(*. 







4X* 




f 


4.900 


23.287 


45.100 


F/NO 


1.48 


2.30 


2.71 


2ft»C ) 


59.13 


12.49 


6. 52 


5 


0.700 


9! 807 


12.450 


1 0 


13.383 


4.276 


1.633 


1 5 


6.099 


1.468 


4.958 


1 7 


1.000 


5.631 


2.141 



(10) 



^§fW9-2 8 1 3 9 2 



[0 0 4 7] mi^X. afi«2lCOLNTC7)^# (3) ~ 
(6). (13) -(17) <D*(*M«fll*»(=^-r. 
xt (3) f w/ f 1 =0. 2 2 6 
xt (4) f w/ | f 2 | = 1 . 1 5 5 
xt (5) f w/ f 3 = 0.442 
it (6) f w/f 4 = 0.4 0 1 
it ( 1 3) f 31/| f 323 |=0.8.21 
it ( 1 4) r31 1/r319 = 0.412 
it ( 1 5) r321/r 329 = 0.1 93 
it ( 1 6) r21 1/r219=1.059 
it (17) r 41 1/r419 = 0.490 



[oo48] mmm 1 ommm 3 > mi^x . mmm 1 

m 3 THi. ( f w ■ tan cu) / ( f 1 • I f 2 I ) 1/2(0 
fflliO. 2 8 9l=B!:3e**ifc. *fc. fw|p3c| 
(Dttl*. 0. 7 9 9l=R56S:Kfc 0 H8(Cj3l\Tf*. r 

©ffiftMPM* nli#U>X(Ddai=»-r4JHST* % pit 

[0 0 4 9] 
[«7] 





9 


r 


d 


n 


1/ 


1 


1 


48.011 


0.90 


1.50518 


25.4 




2 


17.638 


4.53 


1.60311 


60.7 




3 


-68.747 


0.20 








4 


14.582 


2.67 


1.69680 


55.5 




5 


42.499 


oT£ 






2 


6 


42.499 


0.60 


1.77250 


49.6 




7 


4.807 


2.15 








8 


-5.623 


0.80 


1.66547 


55.2 




9 


5.464 


1.80 


1.80518 


25.4 




1 0 


00 








3 


1 1 


10.798 


3.70 


1.66547 


55.2 




1 2 


-17.447 


0.11 








1 3 


6.048 


3.00 


1.51633 


64.1 




1 4 


246.865 


0.60 


1.84666 


23.9 




1 6 


5.113 








4 


t 6 


7.340 


2. 87 


1.51450 


63.1 




1 7 


-35.699 


. mm 






5 


1 8 


00 


4.30 


1.51633 


64.1 




1 9 


00 









[0 0 5 0] gEttBJ&R(*ttX6>3 (2 6) lCj:iJ5Si [0 0 5 1] 

Zh&o ft as. ma. J1K J1 2&I/SS1 [$8] 





8 


1 1 


1 2 


1 6 


K 


-7.86417E-1 


-1.03290 


-4.36782E-1 


1.63183E-1 


D 


-3.84920E-4 


-3.58814E-5 


9,82512E-5 


-3.87598E-4 


E 


-2.72545E-5 


7.19110E-7 


1.S0306K-7 


-6.1SUSB-6 


F 


0.0 


0.0 


0,0 


0.0 



[0052] &iz % X— svyicty prKaSfflftBWO) 
/ xtfA»#Hft t? & « o 

[0 0 5 3] 
[»9] 







mm 




f 


4.825 


23.088 


44.488 


F/NO 


1.46 


2.28 


2.67 


2w<° ) 


59. 83 


12.64 


6.58 


5 


0.700 


9.806 


12.450 


1 0 


13.383 


3.677 


1.633 


1 5 


6.099 


1.666 


5.050 


1 7 


1.014 


5.497 


. 2.063 



[0 0 5 4] fiM^T. Sffl«3lC-3lvC(Djfe# (3) 



(11) 



f$[§g¥9-2 8 1 3 9 2 



(6) . 
5* (3) 
xC (4) 
S (5) 
it (6) 
it (1 3) 
it (1 4) 
it (1 5) 
it (1 6) 
it (1 7) 

[0 0 5 5] 

(COLxX(7>|g4a)mtt:6*J^Efi«IJ*^1 0(C^-T o CCDgfc 
(I^j4-C?(i. ( f w • tana;) / ( f 1 - | f 2 | ) V2 
CDftliO. 2 8 9 (CiS^tlTco £*r. f w ■ | p 3 c 
I Omit. 0. 7 5 4lc|fe^*tl/c 0 HaiCjSI^Tl*. 

RKDffiftlHHL n(*#U>X©d«(=»^4JBft** v 
[0 0 5 6] 

S1 o] 



(13) ~ (17) <D»(*M»ffi*&lC=^f. 

f w / f 1=0.222 

f w/ | f 2 | = 1 . 1 3 6 

f w / f 3 = 0. 4 3 8 

f wX f 4 = 0.398 

f 3 1 / | f 3 2 3 |=0.492 
r31 1/r319 = 0.767 
r321/r 329 = 0.206 
r21 1/r219=1. 130 
r41 1/r419 = 0.687 

«HS6^JiO)S[fll^j4> fcivc. HS60JJ1 



# 


S 


r 


d 


n 




L 


i 


48.011 


0.90 


1.S0518 


25.4 




2 


17.638 


4,53 


1.60311 


60.7 




3 


-68.747 


0.20 








4 


14.582 


2.67 


1.69680 


55.5 




5 


42.499 








2 


6 


42.499 


0.60 


1.77250 


49.6 




7 


4.807 


2.15 








S 


-6.623 


0.80 


1.66547 


55.2 




9 


6.464 


1.80 


1.80518 


25.4 




1 0 










3 


1 I 


9.901 


3.80 


1.66547 


55.2 




t 2 


-17.801 


0.10 








t 3 


6-827 


3.00 


1.51633 


64.1 




1 4 


235.691 


0.60 


1.84666 


23.9 




1 5 


5.416 








4 


1 6 


7.340 


0.60 


1.51450 


63.1 




1 7 


-35.699 








5 


1 8 


oo 


4.30 


1.51633 


64.1 




1 9 


oo 









[0057] 4mm»vt\*tti7&oa (2 6) ic^usm 

£*i& 0 Iff 8. B 1 1 . 1 1 2Rlfm 1 emitlt 

[0 0 5 8] 
»11] 





8 


1 1 


1 2 


1 6 


K 


-7.86417E-1 


-9.88732E-1 


-4.36782E-1 


L68183E-1 


D 


-3.84920E-4 


-3.17578E-5 


1.18295E-4 


-3.87598E-4 


E 


-2.72545E-5 


5.20658E-7 


3.10261E-8 


-6.13U5E-6 


F 


0.0 


0.0 


0.0 


0.0 



[0059] &\z* X-== v^f-^y RjKttffl«BJIHa) 

— #J£LT. 2mg]fi</)^lJS 1 2{C^-T 0 CCDS 



[0 0 6 0] 
MM 2] 



(12) 



$$B3¥9 - 2 8 1 3 9 2 







tit -'4k 




f 


4.825 


23.013 


44.486 


F/NO 


1.46 


2.27 


2.67 


2ui(' ) 


59.73 


12.67 


6.58 


5 


0.700 


9.806 


12.450 


1 0 


13.383 


4.277 


1.633 


1 5 


5.099 


1.666 


5.050 


1 7 


1.014 


5.497 


2.063 



[0 0 6 3] 



[0 0 6 1 ] $3l^T. &4B0IJ 4 iCOlvcO) jfef* ( 3 ) ~ 
(6). (13) -(17) ©JM*Mtt«t*(=^-r. 
f w/ f 1=0.222 
f w/ | f 2 | = 1 . 1 3 6 
f w/f 3 = 0. 4 3 8 
f w / f 4 = 0. 3 9 8 

f 31/| f 3 23 |=0.528 
r31 1/r319 = 0.718 
r321/r 3 29 = 0.27 7 
r21 1/r219=1.170 
r41 1/r419 = 0.687 

<XttMl (Dftflttts) Hl^t. USte^iJ 1 



xt (3) 
xt (4) 
xt (5) 
* (6) 
it (13) 
St ( 1 4) 
it (1 5) 
xt ( 1 6) 
it ( 1 7) 
[0 0 6 2] 

lCOLxT(Dm5(DMi*6*)SEfi^J*Sl 3(C^-T 0 dCDgfe 
fl#ij 5 ( f w ■ tantu) / ( f 1 ■ | f 2 | ) 1/2 

<Dfil±0. 2 5 SlcHseStifc. f w - | p 3 c 

I ©«f*. 0. 7 2 9lZ»JtS;h/= 0 H*lCt5l^ri*. 



[«1 3] 


BP 


3 


x* 


d 


n 


v 




1 


50 914 


0 90 


1 50518 


25 4 




2 


18.* 815 


4^38 


1.60311 


60.7 




3 


-62.375 


0.20 








ft 






1 . Q JUuU 






5 


33.778 










b 




n fin 


L . 1 IZDU 


/la a 




7 


4.871 


2.38 








8 


-6.100 


0:8 


1.66547 


55.2 




9 


7.007 


1.68 


1.80518 


25.4 




1 0 


-53.117 








3 


1 1 


9.271 


4.26 


1,66547 


55.2 




1 2 


-17.003 


0.10 








1 3 


7.638 


2.81 


1.51633 


64.1 




I 4 


171.455 


0.60 


1.84666 


23.9 




1 5 


5.623 








4 


1 6 


7.940 


2.65 


1.51450 


63.1 




1 7 


-35.233 








5 


i a 


oo 


4.30 


1.51633 


64.1 




1 9 


oo 









[0 0 6 4] $mmmw£m&<D3& (2 6) irj:yffi* 

»feot, *WP«I«»SSi4i:^t B 

[0 0 6 5] 
»1 4] 





8 


1 1 


1 2 


1 6 


K 


1.19086 


-6.52397E-1 


-7.30379 


3.06179E-1 


D 


6.76360E-4 


-9.97655E-5 


-2.08333E-5 


-2.43589E-4 


E 


3.84156E-5 


-3.13284E-7 


-3.28248E-8 


-9.73397E-6 


F 


-3.58630E-7 


0.0 


0.0 


1.33719E-7 



[0 0 6 6] ;^(c. X-s^^ircty prX«2ftnM0> 
— MtLT* 2mKj&a>Ra)(B$Sl 5i:^t. CCDS 
^6«»tt»*»-2W0)ftfi-r*«*36<1 4ft*X— A 

[0 0 6 7] 
[11 5] 







mm 




f 


4.841 


23.311 


45.005 


F/NO 


1.46 


2.27 


2.72 


2 6J( 9 ) 


59.82 


12.52 


6.52 


5 
1 0 
1 5 
1 7 


0.700 
14.010 
6.063 
1.015 


10.440 
4.270 
1.423 
5.655 


13.218 
1.492 
4.824 
2.254 



[0 0 6 8] «ivc. &{t#)5|COl*T(0lfe# (3) ~ 
(6). (13) - (17) <X>JU*»BMII**l::*-r. 

xt (3) f \n/ f 1=0.213 

xt (4) f w/ | f 2 |=1.082 

xt (5) f w/ f 3 = 0. 4 3 4 

xt (6) f f 4 = 0. 3 7 6 



(13) 



tfffnlW-Q - 2 8 1 3 9 2 



xt ( 1 3) 

* ( 1 4) 
it (1 5) 
xt (1 6) 

* (1 7) 



f 3 1 / | f 3 23 |=0.764 
r31 1/r319 = 0.491 
r321/r 3 29 = 0.5 5 1 
r21 1/r219=1.080 
r41 1/r419 = 0.787 

[0069] «HJ6«iJio>Scffl^j6> ttivc. 

flffl 6 "Crli. ( f w ■ tanw) / ( f 1 • | f 2 | ) 1/2 
(DflfiO. 3 0 1 (C»S*;Hfc. S*=* f w ■ | p 3 c 
I (Dfltf*. 0.671 dttJ6S*lfco H*l=fcl*TI*. 

ina>ffi*fcm ni**iy>xa>d * 

[0 0 7 0] 

[116] 
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d 


n 


V 


1 


1 


40.774 


0.90 


1.50518 


25.4 




2 


16.433 


4-51 


1.60311 


60.7 




3 


-87.094 


0.20 








4 


14.613 


2.72 


1.69680 


55.5 




5 


51.625 


pT2l 






2 


6 


32.715 


0.65 


1.77250 


49.6 




7 


4.548 


2.13 








8 


' -5.797 


0.80 


1.66547 


55.2 




9 


5.960 


1.74 


1.80518 


25.4 




1 0 


-111.219 








3 


1 1 


7-650 


4.75 


1.66547 


55.2 




1 2 


-12.559 


0. 10 








1 3 


13.505 


2.63 


1.51633 


64.1 




1 4 


-42.751 


0.60 


1.84666 


23.9 




1 5 


6.116 


pTS! 






4 


1 6 


7.791 


0.60 


1.51450 


63.1 




1 7 


-27.282 








5 


1 8 


oo 


4.30 


1.51633 


64.1 




1 9 


CO 









[0071] 3ws»*iinia©a (2 6) d^tjsgg 

£*i£„ #33. 18, % 1 K SR 1 2&tffF§ 1 6®l£gE 

[0 0 7 2] 
[«1 7] 





8 


1 1 


1 2 


1 6 


K 


-1.08836 


-7. 19076E-1 


-6.66558 


2.88131E-1 


D 


-6.47949E-4 


-1.76611E-4 


-3.12888E-5 


-1.97219E-4 


E 


-1.42550E-5 


-2.86321E-7 


4.91724E-7 


-1.38847E-5 


F 


-2.07217E-6 


4.77300E-9 


-1.97368E-9 


1.03917E-7 



[0 0 7 3] &f=. X— 5>^(c«fcy PlIE^mPBlPSI© 

[0 0 7 4] 
[$18] 











f 


4.859 


22.903 


45.123 


F/NO 


1.47 


2.28 


2.70 


2«C ) 


59.31 


12.64 


6.52 


5 


0.700 


9.436 


11.953 


1 0 


13.260 


4.524 


2.007 


1 5 


6.179 


1.501 


4.996 


1 7 


1.014 


5.691 


2.194 



[007 5] ffil^T. gfcfiHW 6 l=OlvC©lfe#- ( 3 ) ~ 

(6) . (i3}~d7) omttjn&mz&.izTji?, 



04) ^¥9-2 8 -|392 



XV. 


\ O } 


f w / f 1=0.232 






— p 


t A \ 

\ 4 ) 


f w/ | f 2 | = 1 . 2 0 5 




*-»-^?. Zli^tfffl^ b0i§5^Y (-KIT'S) 3E&iIj-t0>/nl 


56 


(5) 


f w / f 3 = 0. 4 5 3 






3 


(6) 


f w / f 4 = 0. 4 0 1 




J*®H/£<DffiS£ (=1/r) . KttRJtffift. D. E. 


5t 


(1 3) 


f 31/| f 3 23 1=0.7 64 




xt 


(1 4) 


r 3 1 1 / r 3 1 9 = 0. 


4 7 0 


2&lfm 1 6fflri*«Bt?ftoT. tO)iWffl«»S8 


£ 


(1 5) 


r321/r 329 = 0. 


2 7 8 


2 0(C^ o 




(1 6) 


r21 1/r219=1. 


0 8 4 


[0 0 7 9] 


5£ 


(1 7) 


r 4 1 1 / r 4 1 9 = 0. 


6 8 8 


[S20] 



[0076] mmm 1 co^stM^j 7 » m^x . uss^j 1 

(=oi*t<d* 7 1 9i=35*-r. 

AM 7 -?I4. ( f w • tanw) / ( f 1 • | f 2 | ) 1/2 
(DfflliO. 3 0 2(r|§^^tl/co "£tz. f w • | p 3 c 
I (DM14. O. 6 8 8lC|g^^^lfc 0 H«C:j3lvCI4. 

[0 O 7 7] 



[$1 9] 




B 


r 


d 


n 




1 


1 


42.S22 


0.90 


1.50518 


25.4 




2 


16.588 


4.60 


1.60311 


60.7 




3 


-78.767 


0.20 








4 


14.517 


2.75 


1.69680 


55.5 




5 


49.892 








2 


6 


49.892 


0.65 


1.77250 


49.6 




7 


4.737 


2.11 








8 


-96.414 


0.80 


1.66547 


55.2 




9 


5.559 


2.00 


1.80518 


25.4 




I 0 


684.342 








3 


1 1 


8.051 


4.75 


1.66547 


55.2 




1 2 


-14.512 


0.10 








1 3 


10.321 


2.65 


1.51633 


64.1 




1 4 


-59.609 


0.65 


1.84666 


23.9 




1 5 


5.982 








4 


1 6 


7.542 


2.75 


1.51450 


63.1 




1 7 


-33.034 








5 


1 8 


oo 


4.0 


1.51633 


64.1 




1 9 


oo 











8 


1 1 


1 2 


1 6 


K 


-2.32385B-1 


-8.67603E-1 


-6.96549 


2.51517E-L 


D 


-9.S6378E-5 


-1.37144E-4 


-5.22471E-5 


-2.57487E-4 


E 


-2.33087E-5 


2.13051E-T 


4.87115E-7 


-1.08193E-5 


F 


0.0 


0.0 


0.0 


0.0 



[O0 8O] X-S ><?IZ&1) RlKftffiftlHBKD [00 8 1] 

-mtLT. 2m»jS<0B*©«£8 2 UC^-To [$2 1] 



(15) 



$$Ha¥9 — 2 8 1 3 9 2 







tot 


f-* -HJj 


f 


4.862 


22.814 


45.113 


F/NO 


1.52 


2.30 


2.80 


2w(' ) 


59.53 


12.80 


6.54 


5 


0.700 


9.440 


11,954 


1 0 


13.260 


4.5Z0 


1-006 


1 5 


6.380 


1.719 


5.192 


1 7 


1.015 


5.976 


2.202 



[0 0 8 2] SSL*T\ SLmmUZ-Ol^TOmi* (3) ~ 
(6). (1 3) ~ (1 7) ©JH*»«MS**l=^-r. 
it (3) f w/ f 1=0.232 
it (4) f w/ | f 2 |=1.205 
it (5) f w/ f 3=0.448 
i£ (6) f w/ f 4 = 0. 3 9 8 
xt (13) f 3 1 / | f 3 23 |=0.696 
it (14) r31 1/r319 = 0.504 
it (15) r321/r 3 29 = 0.434 
it(16) r211/r219=1.128 
it (17) r41 1/r419 = 0.676 
[0083] «Hffi«lJ 1 (DStfi^lJ 8 ) Ml*T. §I8S#J 1 

fiI0rj8T(i. ( f w ■ tanoj) / < f 1 ■ | f 2 | ) 1/2 
(OfltliO. 2 9 OC:R5£S*lfco f w • | p 3 c 

I Omit. O. 7 O 8(ci£5££;h,fc e H«I=J3Lxr(*. 



[0 0 8 4] 
S2 2] 
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v 






48 280 


0 90 


1. 50518 

J. » VvVlw 


25 4 
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17.748 


4! 53 


1.60311 


60.7 




3 


-67.680 


0.20 










1 ± fit 


7 R7 








5 


42.483 








Z 
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.19 dDl 

•it. 4oo 


n fin 


L . f f iOU 


43. 0 




7 


4.842 


2.15 








8 


-6.474 


0.80 


1.66547 


55.2 




9 


5.874 


1.80 


1.80518 


25.4 




1 0 


-14.880 








3 


1 1 


7,905 


4.55 


1.66547 


55. 2 




1 2 


-14.880 


0.10 








1 3 


9.753 


2.40 


1.51633 


64.1 




1 4 


-104. 180 


0.60 


1.84666 


23.9 




1 5 


7.767 


rT2! 






4 


1 6 


7. 487 


2.87 


1,51450 


63.1 




1 7 


-32,099 


rTS 






5 


1 8 


oo 


4.30 


1. 51633 


64.1 




1 9 


CO 









[0 0 8 5] lEJSffiJ&ttttttXOxt (2 6) (C^tJ^g 

Wfeot, *a>#*H«««»2 3(=? 
[0 0 8 6] 
[823] 





8 


1 1 


1 2 


17 


K 


-1.30349 


-7.88646E-1 


-6.28638 


-3,39S58E-2 


D 


-6.01B25E-4 


-1.39605E-4 


3.77147E-6 


3.36145E-4 


E 


-2.10812E-5 


2.67960E-7 


1.19995E-7 


3.53837E-6 


F 


0.0 


0.0 


0.0 


0,0 



[0O8 7] X— $><?\z& y RTJtftffiftMWa) 

-#J£LT\ 2m!feljSCD^(D^^a2 4 d^fo ^(7>^ 
*&«*tt«tt«2»4>fiffl*«»**<1 ttt«X— A 

ML Matt(=£(*&ft£1EflL F a 

[0 0 8 8] 
»24] 







«* 




f 


4.825 


22.851 


44.488 


F/NO 


1.46 


2.25 


2.67 


2a>(" ) 


59.96 


12.62 


6.59 


5 


0.700 


9.806 


12.450 


1 0 


12.783 


3.677 


1.033 


1 5 


6.099 


1.666 


5.050 


1 a 


1.014 


5.497 


2.063 



[0 0 8 9] SSl^T. &fil#j8lCO^TGDlM* (3) ~ 
(6) . (1 3) - (1 6) fccfci; (1 8) OJltfctfja 

it (3) f w/ f 1=0.222 

=t (4) f w/ | f 2 |=1. 136 

it (5) f vs/ f 3 = 0. 4 3 6 



(16) 



t#§3¥9 - 2 8 1 3 9 2 



xC (6) f f 4 = 0. 3 9 9 

x£ (13) f 3 1 / | f 323|=0.691 

x£ (14) r31 1/r319 = 0.529 

x£ (15) r321/r 3 29 = 0.4 1 3 

xE(16) r21 1/r219=1.078 

x£ ( 1 8) r421/r 429=1.07 8 
[0 0 9 0] (Sltfl1(D#Kfllfl(=£(t«lKStt<||> 

13 3. H4»i;ia5(*. #^±issi izmLtzmnmi 
i icfc«+*ifi#HX— Au>xa>j|R«ttsi*^ 

tt^^^-Tc H«I=H9, HlOXtfBl il*±«ESft 

« 1 <o»fli« 3 ic as it* »BX— a is >xoiix^ttRg 

S^fo H«(CH1 2. HI 3SM1 4li±IBHSg0iJ 
1 <D»flt«4(ci3«t*3faBX— AU>XO)i|RStttt* 
l^idUM 5, B1 6 Rlfm 1 7 (i±gHHS60iJ 1 
<D&fit#J 5 | = £ It * iHfcffiX— A L/ >X<DHR^1±ei ft ^ 

HfiMcH 18. H1 1 9 &tf H 2 o Ii±IEH*fe0»J 1 
»««6I=i3lt-6*affiX--A^>X(DJ|ft»tt(Bt^ 
"To HflMcB 21, B2 2 2U/B 2 3 f*.hfEgt]&6#J 1 (T> 
»««7l=*5lt*3faffiX—AU>Xa>iafitt«g*3^ 
"To H«I=B2 4* B2 5;fttfB2 6l±.LiESllS«1© 
&{10JJ 8 |= jS It £ *»BX»A U >XcDi|X^t£& * ^ 
-To 

[009 1] ftfc. JblE#BlC*3l*T\ (a) 
S(Di-Cfeot, 5l«l*d jSSililE&g- 
ft****. <b) IMMMiOB-CfcoT. Xlft 

^■Tc (c) xtmm^M^tm. <d) im 

(DH^6. ±fSH*fe^J(D8c><D^tt;fi<i^E{i(c^o*<X- 
A u >X*<S»ft3fc*tttB** LTl** c i*<*>^*o 



[0 0 9 2] (Slfiffi|2(7>jKfflfl) «L*T. HSfe0(l2|Z 

I*. ( f w ■ tancd) / ( f 1 ■ | f 2 | ) 1/2fl>fi!tt 
0. 2 8 9|Cttg*;|xfc 0 *fc* f w • | p 3 c | (Dft 
(*. O. 6 5 2(=KS**Lfc. l^lCfcl^Tf*, r it U 
>X(Dft^g. dI*Ul/X0)na*fcttU>XriS|fl!>3E 
flUHB* n(**U>Xa>d«B(3»"r*JH»r*, vfi#U 

>x©d»c»-r«T-y^<fk*«r. 

[0 0 9 3] 
$25] 
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48.298 


0.90 


1.50518 


25.4 
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17.769 


4.53 


1.60311 


60.7 
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-67.792 


0.20 
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14.615 


2.67 


1.69680 


55.5 
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42.519 
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42.519 


0.60 


1.77250 


49.6 
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4.840 


2.15 
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-6.475 


0.-80 


1.66547 


55.2 
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5.884 


1.80 


1.80518 


25.4 




1 0 


-317. 23B 
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7.718 


4.60 


1.66547 


55.2 




1 2 


-12.767 


0.10 








1 3 


15.123 


2.40 


1.51633 


64.1 




1 4 


-37.470 


0.10 








1 5 


-47.282 


0.60 


1.84666 


23,9 




1 6 


6.340 


RTS! 
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1 7 


8.043 


2.50 


1.51450 


63.1 




1 8 


-25.947 


orgs 
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1 9 


CO 
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1.51633 


64.1 




2 0 


CO 









[0094] $mmi&m*m&o>A (2 6) izxy^m 

[0 0 9 5] 
[$26] 
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1 1 


1 2 


1 6 


K 


-1.46313 


-7.54703E-1 


-6,04953 


2.92653E-1 


D 


-6.71083E-4 


-1.78353E-4 


2.71911E-6 


-2.24651E-4 


E 


-2.14482E-5 


9.08433E-8 


8.94155E-8 


-9.28589E-6 
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0.0 


0.0 


0.0 


0.0 



[0 0 9 6] X— 3>^f=*y RTfcfcSgftKfiK) 

—mtLx* 2m!feiia(D^o{i*s2 7tr^-r 0 c<d$ 

^&««(aL»4*2»Oftfi-r-S«*A<l £S4X— A 

[0 0 9 7] 
[$2 7] 





r*~Atoli 






f 


4.885 


23.143 


44.946 


F/NO 


1.49 


2.28 


2.70 


2^C ) 
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£fg3U>Xf¥£. IQtBff2U>X«0E)»lb&t;tt7ft 
i"*-****fl!>»Bl=ffL^«-r6flfcB*Ki»B^&-3E 
t7)fiS(c«Oc*: 5 l=ft»i-t* f£Krf ^ZEcDBSt*) 
^l4^>X^$ftiLfcX-Ab>XTfeoT, «T 
Gff 1 U>XPI*. VrEtt«fl^&BI=ftO)B8rA«« 
-f£U>Xl a. jEt&BSMJ L^Xl b. 21 

iEOBm^i Lmtmi*mtf{hm<»* * u>x 
1 ci=*y«rt**t. ns«2 u>xaM*. 

**&«l=ft<DB«T** : rr*L'>X2 a, m<DB»f^l^ 
fc»*«36<dbBt?**iE<DB»T***-r*u>X2 d: 

«fcy«jS£jK, f ti b £0 u >X0$® M^<f < ^ 1 1 ® 

l*<M«B"C*y. SSfEB3 L/>X»I*. 
IE<*>B»r** 3 lrr*L'>X3 a. jE<0BSr:*)£*-f £ U 
>X3b, MtOlW^nb>X3 c(:j;iJ1i 
?*i&0>u>X0>Sfi(D'>&< i t i Bl*3M$ 
BT?fcy. IMBflU U>X2*I*. *ft<it, Itfccouv 
X4(=cfcy«Jflc*4i. *©U>Xa>d>£< 1BI4IE 



(3) 



ftHS 5 ? 1 9-2 8 1 39 2 



O. 1 7 < ( f w • tanw) / (f 1 • 

) 

T-fcy. ( f w ■ tanco) / (f 1 ■ | f2|) 1/2 
<P«*<. ftfta (1) <DTm$:T®Z>tWftlZfc<tA:& 
+#tsi'<V<7 7* — J3Xtfmz>tlts:l^ e — ( f 
w ■ tanco) / (f 1 ■ I f 2 I) 1/2(Pttrt<. ftfr 
a (1 ) <P ±i%£ag*. * £ < *y ^ 7 * X lift 

yfr?* — flX^JfclMBft (5 9° fel±) 7b^#^tL^) 0 
[*«MIE 9 ] 

[ffluEttftflB*] 0 0 10 
MIEJR*] IE IE 

[001 o] ±ffi«j«i=a3t^r. in 3 u>xs#(z>^t<£ 

®ffll](DUVX3 cli. p 3 c £U>X3 cCD^SffljCDES 

0.40< fw |p3c| <1.04 ... (2) 

<DBffr^£n2. ®Offei£*S£ r <h Ltz££. (n2 
-n 1 ) / r 'C#a&&*l£«:(?a&<6o 3Hfr *t (2) ft F 

atfA^?*— *xi=BB-r<&siT?a&y. x— 

Ab>X©a>/W K*l=**ttBB«**-*-*. f w ■ 
I p 3 c I fl>«3b<. ftfta (2) (DTl^Tiai>j:, >h 

— *X*<^t>tt^l^o — f w ■ | p 3 c | g)(t!*<. 
ftfra (2) (P .h|g£i8;L£<i:. +»ftFt>/<-$lt 

0. 2 5 5 < ( f w • tanco) / (f 1 
7) 

0. 6 4 3 < f w ■ | p3c |<0.7 
O. 2 1 2< f w/ f K0.232 
1 . 0 8 1 < f wX | f 2 | < 1 . 2 0 
0. 4 3 4 < f f 3 <0. 4 5 3 
0. 3 7 6< f f 4<0. 4 2 1 

[^SmiE 1 2 ] 

[*ffIE*tftfS@«] 0 0 15 

0.34<f 31/| f 3 23 |<1. 
*aSa-T4Ci:35<a*Ll^ (13) l±y<^^7 

F^r//<— (=H-r-6ft#aT?a&y. f 3 1 

X I f 3 2 3 1 <Dflj*< % (13) (D Tl^Tig]^ 



2 u>XS*a>££SIi££ f 2 

I f 2 I ) 1/2<o. 3 9 ... (1 

(2) *mz-?± 5 i^iss-r a c <t c: «t y . +^Ft 

A£ h^X-Al/>XM#bti^>o 
[*«*||jE1 o] 

[fitIE*t&3SB«] 0 0 13 
[*SlE:fr;£] KM 

[0 0 13] ±|B«4iJSt(=i3UT\ f wSJEftfflClfclf 

^j^^sggi. f i ( i = 1 , 2. 3. 4) sat i U>X 

S¥<Dj£jS3Ig8«t LT. &<Pfefr5C (3) ~ (6) 

0.14<fw/f K0.31 ... (3) 

0. 7 6< f w/ | f 2 | < 1 . 5 7 ... (4) 
0.30<fw/f 3<0.59 ... (5) 

0.26<fw/f 4<0.55 ... (6) 

ftfr st (3) ~ (6) f4#U>X»a>JB«f**«3E"*-* 

*frst-c***«. ca>*»a*s»£*-e-*^ti=j:yx 

[*«»jE 11] 
[«]E»ftflg«] 0 0 14 

[0 0 14] *t=. f wSj£fltt(cj3lt*«jSE». f 
i (i=1, 2. 3. 4) SK i U>X»(D*jM6J« % 
to£j£ftffilCfc<t£i#lIJ^ P 3c^l3U>XS(Dl/ 

>X3 o<D^m9\<om<omm^t lt. aapfefrsc 
(7) - (12) £9ta-r&c£*<«fcy»aLi\, 

■ I f 2 I ) 1/2<o. 3 0 1 ... ( 

9 9 ... (8) 

. (9) 
(1 0) 
(1 1) 
(1 2) 

[0 0 15] *fc. S3 U>XPI4. U>X3 a. 3 b 
&1/3 clCfcl^T* U>X3 a<D£jS]E«£ f 3 K l> 
>X3 bM3 c0ftj3££2EK£ f 3 2 3<t Lt, 

0 5 ...(13) 

X@*<;*:£<&y. *fc. *x*<^< ft* 

hftx— a u>XA<*aTf#ais * 

tz. f 3 1 X I f 3 2 3 I (P«*<. gHfrxfc (13) <p ± 



(4) 
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a (1 3) *»fc**5i=«iimLtfa://«? haft* 

[^UMiIjE 1 3 ] 

HiIE»ft*Rg«] 0 0 16 
MIESSfc] H 

[0 0 16] gs3 U>X»(P«1 U>X(PaWH<PIE» 

4M££ r 3 1 9 , % 3 U >X&0) U >X 3 a <7><£Bflg<Z> 
jWSfl>l/>X©taiO) 1 *Ja>g(=a3(t-BSHfMfttt 
0.29<r31 1/r319<1 
0.14<r321/r 329<0 
0.74<r21 1/r219<1 

at; 

0.34<r41 1/r419<1 
0.64<r421/r429<1 

4) - (i 8) I*. iwsis«Sf«*fraT*y, 
x- a u >xa>s t a *st»-r -s fc to ic 

[*«»jE1-4] 
[ft!E«tft»)l«] H*B* 

[ttjEtt&flg£] 0 0 17 

[*fIEF*J^] 

[0 0 1 7] 16 3 U>X3¥0>m 1 U>X(p!te){*fl] 

<p3E3»B<pu>xg>fra)g<p 1 a<Dg(cfe»t^aHyfWft 
tt^gg- r 3 1 k *a>ga>9i»j0>gica3(t^»HrM 

fttt*^g^ r 3 1 9, $3 U>Xf*<&U>X3 a <D& 
0.49 2<f 31/| f 323 | 
0.412<r31 1/r319< 
0.193<r321/r 329< 
1.059<r21 1/r219< 
SI/ 

0.490<r41 1/r419< 
XI4 

0.915<r421/r 429< 
«aflr*Ci35<«fcy»*LL^ (fc*5 % it (19) 14 

^S-^&^o ) 

[^ttttljE 1 5 ] 

[tt]EHM§«] 00 19 

M3E*flt] £M 



r 3 2 1 . *jftg(D9tiJ<Dg(c33lt-6SBrMft 
Il**i$r 3 29, M2b>X»(DiHU>X2b^ 

ft<*flU<DH(D*l*H©L/>X(D*asga) 1 a<7>girfcit 
r 2 1 K *j»g<D9aa>gl=j3lt4JBBr 
r 2 1 9. fg4 \s>XROls>Xififai* 

«KDffii=3Ea»B**Lra3y. u^xoss&gonaa) 

g(=*5(t4BBrM*:ffl**g* r 4 1 1 . *f$»g£>9lij 

0>gl=fclt*«WMtCtt*#g£ r 4 1 9. g4 

is>xm<p is>xtf &&mo>mzimm£m Ltfe y . 

L>>X<D*f$ig<7) 1 ac2SI=*5(+*SBfW&tt**g* 

r 4 2 1 . *J»g(7)9aa>g(=i3(+-Ba3rMfttt*^g 
Sr429t LT. jfeCPftfra (14) - (18) 

0 0 ...(14) 
7 2 ... (1 5) 

5 2 ...(16) 



. 0 3 



.. (17) 



.91 ...(18) 

B«a>##B<DU>X<&*3ttg<0 1 8a>gl=fc(t4JMJf 

tfjfcffl^#g£ r 3 2 1 . ^5»g(D9§IJtf>g|Cfclt3B 
HfWfctt*¥g* r 3 2 9. »2 U>X|$<Pr^[HlU>X 
2 b4>ttttMO>B<DIE3$B<0* 1 a<D 

glC33l+*tt**g* r 2 1 1 v ^38lg<7>9a<OglCfc 
lt*»HfM<ftt**gS r 2 1 9. $4l/>XSOU> 
X4 36<*tMBOB(c|E*H**Lr*3y. U>X©:«a 
SO 1 aa>gi=a3(t*»HrMftffl**g* r 4 1 1 . * 

»ga>9aa>gf=*5lt«»HfMftffl*#g* r 4 1 9. 

*fc* »4 \s>x»e>\s>Xi>< tikm«<omiz3mm&m 
u-casy. ^>xa>*aga>ia©gicfc«t-&J8BrWtt 

M^fit r 4 2 1 . *»gO)9a©Sl=*5l-J-*SBrW 
*«**g* r 4 2 9 t LT, &(Pftff5t (20) ^ 
(2 5) £»E-r&Cfc*<cfcy»£LL\, 

<0. 8 2 7 ...(2 0) 

0.7 67 ...(2 1) 

0.55 1 ... (2 2) 

1.1 7 0 ... (2 3) 

0. 7 8 7 ... (2 4) 

1.47 0 ... (25) 

[0 0 19] 

[ftlfeftl] ISTF. *SSBJ<7>X— AL>>X<Z>^S£0IJ|::O^ 
BB*#BBL^oB«{cKSB^4o 

<n*6^j Dai itmmm 1 (c«fc*x— au>X(d«j* 

S^Bl?**. B 1 l=StX- AU>XI4. ^{*®J 



(5) 
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£ wn-r z> z t iz £ y ^fg^ **irr* 2 >xs* 

"jefl>tt«l=«o J: 5 (=*H±*»B-r « jEO)B»*C!)« 
4£««B6£<DIHI=I4* yt¥tftn—j<7,y * jvz-VWl 

[*«»iE1 6] 
[KjE»»a«] B-3*ffl# 

0. 2 5 5 < ( f w • tanoj) / ( f 
7) 

— *X^Hft|c|H'r4StT?a&oT. -Etc (fw-ta 
nw) / ( f 1 • | f 2 | ) 1 >^2 (oft3&<ft#sC (7) 
<DTM £T® htmn I±J£ < £ <& < *v Z> 
ftxtfft&ftd L\ — ( f w ■ tanco) / (f 1 ■ 

I f 2 i ) i^2<ptta<ft#a (7) <p -hi%£ig;t££ 

■■[#««jE1 7] 
MIEttltM4S] 9M* 

[ffijEttftflg^] 0 0 2 3 
[tilEF*?^] 

[0 0 2 3] 11 tt. fttMMfr&IIRlCfiafl 

*T***-r*U>Xl a. iEOBtFT^I^^^-^Lx^Xl 

>xi d=j:yi«ja**Lr^*. 3g2u>xs¥2i4. m 

(t«3&^&l«lCft(DlB8T*S*"#"*U>X2 a. (35IH]U> 
X2.b2ltfiE©B«T***^-*U>X2 c(=«fc yflfjft£ 

i51±l4**Bi-e&*o fi3 L/>Xf¥3I4. ttttHnft^in 

(=. jE<DB«*£#%iBBj&<#3*BK^ 

>X3a. %»^JICd2l®^InJttfciEO®tfT^^*-r^U 

0. 2 5 5 < ( f w ■ tanoj) / ( f 
7) 

^x^mft^icii-r^xe^fcoT. < f w 

• tanw) / (f 1 ■ | f 2 | ) 1 / 2 <ptt3&< fefra 
*X3&<»t>;|x<i:lV — ( f w ■ tanoj) / 

( f 1 > I f 2 i ) 1 ^2(on3b<ft#a (7) a> ±»g 

[¥«4t IE 19] 

[MiEmtB«] urn 

HftIE*HR«S«] 00 2 5 



MiE»M§<] 0021 

[»iE*afc] seil 

[fltlErtm 

[002 1] ^1*. ri < i = 1 ~ 1 7) I4U>X<D 

i**a*8i, cik ( k = i ~ 1 8) itiy^xomm 
*fci*. uvXMofflftiBBi^a'r. 2&g>u> 

ri^_/2;^ffl(cfeit^^^3igi^ f w . m 1 u>X8 

a>«KjABiK« f 1 . mz i>>xu(Dm&$m% f2.fi 

1 ■ | f 2 | ) 1 /2<o. 3 0 1 ... ( 

>X3 b3fctf*a>fl«a£*r#-*U>X3 cl=«fcy«j« 
S*TCl**. IE<DB#T:*]£ : frr<5>u:>X3 b<t&CDJg#T 
^SSt^U^X3 c il4SlM::fllM>ttffimiHW*Bl* 
rMSlitl^, iaSdhU>X3 a(DB$fr;&l4L>>X3 
bM3c 0>ftjft(OBft A ck y * tt$5ftt& < ^H t 
l**„ ^(Dcfe5«:KSic*_y. +^/<7^7t-^X 
#*§t>*l££|^B#[:: % 3f«(C3 h-ca&y&3&<& + 

#a«lR«ijE*fr3ci:*<-e**. !&4U>XS4I4, 

[^IRfllE 18] 
[fitiEttfe«lI«] Hfl» 
[tt£MMI«] 0 0 24 

. ram**] £M 

MliErtS] 

[0024] EI24 3 . ri ( i = 1 ~ 1 8) i4U>X(D 
ffi¥f§S$L, dk (k= 1 ~ 1 9) liU>X(D^H: 

u>xiBoa£«raw*a-r. ass. 2^u> 

X*<tt6-*»lfeB<MHi-. tt»3MII=l4H-iM-g-fc>*. 

Tui. is^aicfeit^^^gEgi^ f w . m 1 U>Xf¥ 

(D^jSSigl^f 1. 12 U>XSMDH£5Ig££ f 2 % j£ 
1 • | f 2 | ) 1/2<o. 3 0 1 ... ( 

[0025] «is«iatf2a>*a»s»s> ±iest 

0.643<fw-|p3c|<0.799 ... (8) 

*3tT?fty. X— Al>>X(7>a>/\°^ hS(cB»ftH« 
*^-T^)o f w • | p 3 c | <Offl36<ife#a (8) <D 

<7>, :£X;6<^f>;ft#:l^ f w 

■ I p 3 c I <Pfflrt<flHfra (8) O JLIB^M^^ib. + 



(6) 



4$HS¥9 — 2 8 1 3 9 2 



f w • | p 3 c | A<BMe*3KTl**<D"e. 

[*«B«jE2 0] 
[*|jE»tft«»g] B^fflg 
[fll!E*HMlg«] 00 2 7 

[»jE*fla sm 

[ 0 O 2 7 ] mi U>XS¥ 1 (DH»r*(cH-r-5ftft5C 
(9) (Cfcl^T. f w/f 1 <Pfltrt<fttt5C (9) g) Tl 

lt*3^tt«<©»iE36<Bttl=ft4. fw/fl(P 
«j&<ftf»a (9) <P ±IBfe«*.&fc. U>Xft*<;fc*< 
fcy % =i>/<£ hfcX— i*L/>X*<SS8iT?SSl*o ^2 
^>XB20)BlfrAI=H"r*ftfra (1 0) icfcixr. 
fw/l f 2 | 0)fll3&<ftfrst (1 O) <P TIB£TIg]5ii 
SKI*. g2l/>X82^3>/<» H:tga , Lfr 
U ^<7>^^^/<— ^»A<fi<D**ft«l=fty . 5B4t 
©a«0)^T5(*<tH«ffl(D»jE*<-C*&LXo f w 

/ I f 2 1 <Pflt*<fetta (1 O) q> ±IB^igjL&^:> 4x 

»«3Eiisai?ft*A<. «: y. ±skd=i> 

[*«WtiE2.1 ] 

[»JEM*4IB«] 00 2 8 
MiE*a] KM 

0.34<f 31/| f 3 2 3 | < 1 . 
C<Z)J!3 L/>XS3 S««t4 U>X3 a , 3bRtf3 

c (i. ±iao>jfe#sC (13) leaser, f 3 1 / | f 3 
2 3 | *TB*TBI«fc+»ftF^>/<— ««-T«fc 
tf)lcjg3 U>X»3<DU^XSA<*:#<ft« 0 

>XA<S8a-e*3Efl^ 0 ±H£ttx.*£* +#&F 

0.412<r31 1/r319<0. 
0. 193<r321/r 3 29<0. 
1 . O 5 9 < r 2 1 1 / r 2 1 9 < 1 . 
RXf 

0.490<r41 1/r419<0. 
0 . 9 1 5 < r 4 2 1 / r 4^9 < 1 . 

±igq>ftfr5C$ata-r^ j:a(cL/>x^tt^gtg-r^ c 

tl=J:yX— AU>X0)B»«JBtS8a^-«+»]Si:i|R« 
[^S&SSIE 2 4 ] 



[0 0 2 8] 313 U>X#3©n»*(=IM*«ftfr5t 
(11) (Cfcl^T. f w/ f 3 <P«j6<flH*5t (1 I) <D 
T»*TII]*£. SR3 U>X»30>Hft**<;fc#<fcy 

&*o fw/f 3fl)»tf^a (11) <P ±£B£ 

»1 1^>X#1 . g2l/>XS2MS3 U 
>X*3<D***jaE«t3W«tt*i*4fc«>. ?4U> 

/<— <r*-i*<^#fcl\, S4 U>XP4 

©HSrAKHhT-Bftttst (12) irjsivc* fw/f4 

<pfli36<ftfta (12) <p t«£te]&£. 

It. %^ U>X«1 ©ly>X«£+#*#<-r*iM»< 

fey. /hH-8»b*<*a-e*tt^. fw/f4 

[^ISffiIE2 2] 

MEMMK] 0 0 29 

MIEJMfc] KS 

[0 0 2 9] MB(=* m3U>X^3^ 

*t^l/>X3 bSl/I©UlT^^tl)U>X3 clZ 
U>X3 aG>ftjfiERif 3 1 <t. L/>X3b& 
tfl>>X3 c<D£-jSj££SggSf 3 2 3 1**©ftfr5tl=<|: 

O 5 ... (1 3) 

[«MHjE2 3] 

mmttnuMmzi 0030 
[»jE*ai si 

[0030] iaiT©ai*#aa«s«ffi-r-6ftftaT?fc 



7 6 7 
5 5 1 
1 7 O 

7 8 7 

4 7 0 



.. (2 1) 
(2 2) 
.. (23) 

. (24) 



... (25) 

[ttSEMMSf] 00 3 1 

[SflE*;*] 



(7) 
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[003 1 3 *3 L/>XS¥3COgt1*l<*ffllJOU>X<7>^ 
*BI=BB-r4ft#sC (2 1) SI/ (2 2) |Cj3l*T\ x 
3 1 1 X r 3 1 9 St/ r 3 2 1 X r 3 2 9 (Oflt^^tl^ 



ftfetta (2 1 ) &tf (2 2) (PTIB^TEiaj: , 
4*«©»jE*#*«rr*ftlMlitt*. r 3 1 1 



/r31 9&tf r 3 2 1 X r 3 2 9 CPttrt<*tl-gsh,fefl: 
a (2 1) Rlf (2 2) (P ±Ig£3g?t£<t:. 3$B4R^CD 

2 L/>X82^»:»b 2#@(D!a5IHIL/>X2 b 0>tt) 
<*«<BB©#«BlcH**ft#a (2 3) dfcl^T. _r. 
2 1 1/r219 ©{j*<&ffrxt (23) <P TIg& «fc ± 

4) (CfcixT, r 4 1 1 X r 4 1 9 (Pfljffftfra ( 2 
4) <D TB&tf±B*0Hx& ttfiB«ftA?>aHteSIA<* 

[^gSMlE2 5] 
HtlEttfeMS] QMS 
MjEMM§«] 0 0 3 2 
[»jE*3*] « 

[003 2] (XJ&ftl 1 1 > *lz. JtlEB 1 1= 

fFTnmm 1 -eo*it»a:»««*a 1 ic^ 0 c<d£& 

ttM 1 ( f w ■ tana;) / ( f 1 - | f 2 | ) 

1 /2 0>«(*0. 2 8 9 SlZlSL^*ltzo f w ■ 

I p 3 c | ©fili. 0. 7 O 8 dSSStlfc. 0«JJC 
JSl^TldU r l£U>X(Dffiip¥&. d(iU>X<D^H£ 
fcl*U>Xfifl<Dffl«fHB* nl**U>X<Dd 

[#86fcSlE 2 6 ] 

[ttjEHMRC] vuni 

miEHMg«] 0 0 3 3 
[*liE*flfc] 

[0 0 3 3] 
[«13 



* 


' ■ 


! r 


d 


n 


» ! 


1 


i 

2 
3 
4 
5 


48.280 
17.748 
-67.680 
14.615 
42.483 


0.90 
4.53 
0.20 
2.67 


i. 505 18 
1.69680 


2S.4 
60,7 

55.5 


2 


6 
7 
8 
9 
10 


42.483 
4.482 

-6.474 
S.874 
-323.142 


0.60 
2.15 
. 0.80 
1.80 
TO 


1.T72S0 

1.66S4T 
1.60518 


49.6 

55.2 
2S.4 


3 


1 1 
1 2 
1 3 
1 4 
IS 


7.889 
-14.939 
9.748 
-104.180 
5.767 


4.55 
0.10 
2.40 
0.60 
TO 


1.66547 

1.51633 
1.84666 


55.2 

64.1 
23.9 


4 


1 6 
1 7 


7.481 
-31.978 


2.87 


1.51450 


63.1 


8 


18 
1 9 


oo 

CO 


4.30 


1.51633 

1 


64.1 



MMSSIE2 7] 
HSlEl*g§] 

[0 0 4 0] ttivc. *£ftf!#J 

7) ©**w»«*zic3Fr. 
ftfr a (3) f w/ f 1 = o. 

ftfr st (4) fw/| f 2| 
JH£3t (5) f w/ f 3 = 0 
ftfr a (6) f w/ f 4 = 0 
(13) f 3 1 / | f 
ftfr a (14) r 3 1 1 X r 
gHfr xt (15) r321/r 
gHfr st (16) r211/r 
grfr xt (17) r 4 1 1 / r 

[#tt«jE 2 8 ] 

[fcHEttfimiSfc] ffitttt 

[fcflEtt^If g£] 0 0 4 7 

[»jE*]*] 

[«iea*] 

[0 0 4 7] «lvc. ftfi|ft|2 
~ (6) . (13) - (17) 

to 



1 C:oixT<D«W<D3Mft 
(6)^(13) ~ (1 

.222 
=1.13 6 
.436 
.399 

323|=0.692 
3 19 = 0.518 
3 2 9 = 0.43 7 

2 19=1.077 
419 = 0.690 



Ifefr xE (3) 
(4) 

^ffr xS (5) 
(6) 

£j£*t (1 3) 
(1 4) 

fe# 5t (15) 

ftfr st (1 6) 



f w / f 1 =0 

f w/ | f 2 | 

f w/ f 3 = 0 

f w / f 4 = 0 
f 31/| f 

r 3 1 1 / r 

r 3 2 1 / r 

- r 2 1 1 / r 



CO^tO)iK (3) 

.226 

= 1.15 5 

.442 

.401 

3 2 3 | =0. 8 2 1 
3 1 9 = 0. 4 1 2 
3 2 9 = 0. 1 9 3 
2 19=1.059 



(8) 



ttfflW- 9-2 8 1 3 9 2 



gH4 xS (17) r41 1/r419 = 0.490 
[*«HtiE2 9l 

miEttftai«] 0054 
[»jE*sa - 

[0 0 5 4] flH^C. 3 l=Ol^T<Wfefr5E (3) 

-(6). (13) - (17) <DA#Matt**(C3K 

-To 

f w / f 1=0.222 
f w/ I f 2 | = 1 . 1 3 6 
f w/f 3 = 0. 4 3 8 
f w / f 4 = 0. 3 9 8 

f 31/| f 3 23 | =0.492 
r31 1/r319 = 0.767 
r321/r 329=0.206 
r211/r219=1.130 
r 4 1 1/r419 = 0.687 



gjist (3) 
£J£5£ (4) 

ftft a (s) 

&<* xt (6) 

(1 3) 
fett st (1 4) 
£# x£ (1 5) 
(1 6) 
fefr St (17) 
[*«*tJE3 0] 
[«iE»fe*»S] B^^fflS 
[fltIE&*«S«] 00 6 1 

[00 6 1] ttL^T . ftfiffl 4 (COl^T (D3M^ ( 3 ) 
- (6) . (1 3) - (1 7) <Z>Jlitftfttt«%|::* 

"To 

ftfr a (3) f w/ f 1 = 0. 2 2 2 

ftfr a (4) f w/ | f 2 | = 1 . 1 3 6 

ftfr a ( 5 ) f w/ f 3 = 0.438 

ftft a (6) fw/f 4 = 0.398 

ftfr a (13) f 31/| f 323 |=0.528 

(14) r311/r319 = 0.718 
ftfr a (15) r321/r 329 = 0.27 7 
ftft a (16) r211/r219=1.170 
fefr a (17) r411/r419 = 0.687 

[#«»iE3 1 ] 

[*IIE*t*««E] VMS 

[ffjE»MS«] 0 0 6 8 

[ffiiEA*] 

[0 0 6 8] J&l>T. StflS^j5(C^txT(D^#S (3) 
~ (6) . (13) - (17) (DJItttttttt&*lC3F 
f. 

^friC (3) fw/f 1=0. 21 3 

grfr jfi (4) f w/ | f 2 | = 1 . 0 8 2 

ftfta (5) fw/f 3 = 0. 434 

^frxt (6) fw/f 4 = 0. 37 6 

grfr iS (13) f 31/| f 3 23 |=0.764 

grff xt (14) r311/r319 = 0.491 

grfrxS (15) r321/r329 = 0.551 



^fr xS (16) r211/r219 = 1.080 
g-fr xS (17) r 411/r419 = 0.787 

[*«»IE3 2] 

[MjE»««H«] BJ*E^ 

MIEMMli] 00 7 5 

[«3E*ai SEE 

[fi&IEWg] 

[0 0 7 5] ttl*"C\ »ffi«6(::oi*Ta>Jfe#a (3) 

-(e). d3) -(i7) (Dm&tt&m&mzTjk 
■r. 

f w/ f 1=0.232 
f w/ | f 2 | = 1 . 2 0 5 
f w/ f 3 = 0. 4 5 3 
f w / f 4 = 0. 4 O 1 

f 31/| f 3 23 |=0.764 
r31 1/r319 = 0.470 
r321/r329 = 0.278 
r 2 1 1/r219=1.084 
r41 1/r419 = 0. 688 



&fr 5£ (3) 
&fr xfc (4) 
&fr xt (5) 
&frxt (6) 
^fr ofc (13) 
ftft g (1 4) 
Effi^ (1 5) 
^j£5t (16) 
ftfr a (17) 
[«KffljE3 3] 
[*|jEttft««E] BJI&S 

[ajE»»aa*] 0078 

[fi IE ;£;*£] £M 

[007 8] *affl^«l4jaa©a_(2_6)_Tf 36 

CI4**HlIjSa>ffl* (=1/r) . KliRMS 
D % E. F. Gf*gEX*ffifiKft-C&« e &£>\ *8. 
a 1 K K 1 2ifttf* 1 6ffllt*»iBtftot, *fl># 

^im^2 oiz^-r 0 

MMWME3 4] 

[ft£»Sfl|«] 0 0 8 2 
[»jE*5M £H 

[0 0 8 2] MlvC* »tt«7l=Ol*T<DftfrsC (3) 

- (6) % (i 3) - d 7) a>j|{*nfttt$^(c^ 

f w / f 1=0.232 
f w/ | f 2 | = 1 . 2 0 5 
f w/ f 3 = 0. 4 4 8 
f w / f 4 = 0. 3 9 8 

f 3 1 / | f 3 2 3 | =0. 6 9 6 
r31 1/r319 = 0.504 
r321/r329 = 0.434 
r211/r219=1.128 
r411/r419 = 0.676 



(3) 

ftft * (4) 

lfe# i£ (5) 

ft** (6) 

fett * (13) 

gWfr xfc (14) 

ft# 5t (15) 

ftfr a (1 6) 

ftft a d 7) 

[*I«»jE3 5] 



(9) 



ftkW 9-2 8 1 39 2 



[MIE«^IiS«] 0 0 8 8 

miEjs&i mm 

[*S IE [*)!§] 
[0 0 8 8] 
[S2 4] 







mm 
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4.825 


22.451 


44.488 


F/MO 


1.46 


2.25 


2.67 


2wC ) 


59.96 


12.62 


6.59 


S 


0.700 


9.306 


12.450 


1 0 


12.783 


5.677 


1.033 


IS 


' 6.099 


1.666 


5.050 


1 7 


1.014 


S.497 


2.063 



[#l»i|jE3 6] 

[»je***«8[«] urn* 

MjEttMlf] OOS9 
[»IE*Sfc] £H 

[0 0 8 9] ttlvC. »tt«8I=OL^ra>ftfra (3) 
- (6) . (1 3) - <1 6) fccfct/ (1 8) <7>ftf*M 



(3) 

ft# a (4) 

Ifefr xE (5) 
^#5t (6) 
&fr sE (13) 
ftfr g (1 4) 
&fr xE (1 5) 
ftft * (1 6) 
ftfr g (1 8) 
[3M£*iIE3 7] 

HHjEHfeflB*] 00 9 1 

[HIE*;*] £3! 
[*£IE[*3§!] 

[009 1] JblE*BI=i3L^T. 



f w / f 1=0.222 
f w/ | f 2 | = 1 . 1 3 6 
f w / f 3 =0. 4 3 6 
f f 4 = 0. 3 9 9 

f 31/| f 323 |=0.691 
r31 1/r319 = 0.529 
r321/r 3 29 = 0.4 1 3 
r 2 1 1/r219=1.078 
r421/r 429=1.07 8 



#*^-To *fc. (b) (ig^^iix^oigiTfe^T. mm 
s&c:* ( c ) (*stttts*3it*reL (d) 

c *«£3rTo (e) lif&^feHX^OIli-cfeo 

t#«M«JE3 8] 
MlEttMIC] 00 9 2 

[009 2] «HJg« 2 Of&{i» ttl^T. HSfctfJ 2 (C 

oi^T(D#l<*Mft««**2 5lC3^r. ca>»««-c 
I*. ( f w • tancu) / ( f 1 • | f 2 | ) 1 /2c£{£ 
1*0. 2 8 9Cli£5g£*l*: 0 f w ■ | p 3 c | 0> 

fit*. 0.6 5 ZlZt&feZtltzo m% SiZftl^X. rit 

[*ttlijE3 9] 
[fi|jE&ftAg«] 0 0 9 4 

[0094] i^Bfl$ttatir2cosc (2 6) (cfcysea 

[*«»JE4 0] 
[ttjE*MMHH«] 
[*IIEttft«g«] 009 5 
[SjE^;£] XM 

[0 0 9 5] 
»2 6] 



(a) (ittffillX 
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I 1 


12 


1 7 


K 


-1.46313 


-7.54703E-1 


-6.04953 


2.926531-1 
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-6.71083E-4 


-1.78353E-4 


2.7W11E-6 


-2.Z46512-4 
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-2.14462E-5 


9.08433B-6 


8.94155E-8 


-9.Z6689M 
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O.O 


0.0 


0.0 


0.0 



[#*MfIE4 1 ] 
[filE&Sulg^] 0 0 9 6 

[0 0 9 6] x— s>^i=«fcy Rrsc<pffi»HiSia> 



/<— x 1/ Alt -e -5 . 

mS*$IE4 2} 



I 



(10) 



4$g3¥9-2 8 1 3 9 2 



M]E»M1«] 009 8 

[*iE*a] ke 

[ 0 0 9 8] «L^T. ±JB36 
^T<7>3M4^ (3) - (6) 

(4) 

s£fr xt (5) 
ftfr at (6) 

(13) 

*»a d 4) 



(13) ~ (17) COm 



f w / f 1=0.225 
f w/ | f 2 | = 1 . 1 5 1 
f w/ f 3 = 0. 4 4 1 
f w /f 4 = 0. 3 9 9 

f 3 1 / | f 3 23 |=0.747 
r31 1/r319 = 0.529 
r321/r 3 29=0.290 
r21 1/r219=1.108 
r41 1/r419 = 0.681 



(15) 
grfr jt (1 6) 
^frxt (17) 
[*«»iE4 3] 

[ttiEM*l«] 00 9 9 

[0 0 9 9] HI 2 8&t/[H2 9 1*. «**_tfEg 

1 iZTTi Ltzmmm 1 i <D#t<*M»«(=»(t«3M»a 



-C. (a) l*J*®l&gCD[gl7?&oT. St«I4dtBlC»-r 
*flL jfi«l*iES*flH**^-ro *fc. (b) lilE£Hxg 

-<*^^«aa**^» (c) itm^m^ 

^-tel (d) (4tt±jR«(Dia-(?»or. stgadts* 
jStaiiFts. fisgiiicgi(c^-r-&fi*^-r 0 <©) i^fg 

KMWHIE4 4] 

MjEMAK] El 2 1 
[»iE*tt] 

[H 2 i ] mmm 1 <z>* 7 ©ft«:M»«[ffli(=fcit4X— 

AU>X(7>/£ft4g^(Di|X^tt^*^M^&^o 
[*W«jE4 5] 

MIENM1«] 0 2 4 

[B2 4] ^SEffll 1 (Dig 8 0M(*WSc(S0 | J(-fcit'SX— 



